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(54) EXPANDER FOR EXPANDING SHAPED-TUBE DEVICES 
(57) Abstract: 

FIELD: expanding shaped tubes devices such as shut-off gates, stem suspension devices, filters 
mounted in well. SUBSTANCE: expander comprises body 1 with central duct 4 having union 5 in Its 
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duct 4 with hydraulic chamber 18, defined by walls of recess 7 and end surfaces of cylinders 13, 14 
of movable supporting unit 9. EFFECT: enhanced quality and reliability of mounting shaped-tube 
devices, enhanced serviceability of expander, broadened range of working diameter. 2 cl, 4 dwg 
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(54) BAJlbUOBKA flJIH PA3BAJI bLJOBbl B AHUH YCTPOWCTB W3 nPOOWJlbHbDC TPYB 
(57) Abstract: 

Mcrian fc»30 BaHne : n/i« pa3BajrbrjoBbiBaHK« ycrpoHCTB H3 npo<J»KribHbrx Tpy6 (nepeKpbiBaTenew, nojjBecoK 
XBOCTOBMKOB, 4*uu>TpoB u T.^.), ycraHaBnHBaeMbix b cKBajKHHe. CymHOCTb H3o6pereHUH: BajibupsKa 
coAepxHT Kopnyc (K)lc ueHTpanbHbEM KaHanoM 4 r b HHXHefi uacTH Koroporo ycraHOBJieH rarymep 5. B 
creHKe K BwnonHCHW yrjrytineHHH 6h7,b Koropbrx c nowoajbio onop 8 h 9 ycxaHoancHbi TpH BanbiryiomKX 
aneMeirra (B3). UpmcM onopbi 8 fleyx B3 ycTaHoaneHbi b yrjry6neHH«x 6 K Henoj^BUKHO , a onopa 9 B3 12 - c 
[»3wo>KHocTtJO pa^wanbHorx) Bbi^aioReHJW M3 yrviytxneHiiH 7. Uo^immHasi onopa BbDiojmeHa B uhj\c jjbvx 
3KcnfiBTpmmAX oraocirrejibHO j^pyr jjpyra mumHRpoB (LQ 13 h 14. ripiraeM U 13 c 6ojibinHM jjnaMerpoM 
ynnoTHeH oTHOCWTenbHO ctchkm Kopnyca 1. a U 14 c wenbniMM jrwaMerpoM BbicrynaeT b ueHrpajibHbiM 
Kaiian 4 K u HMeer KaHajibi, coo6n;aiomae neHTpajifaHwii Kauai i 4 c rH^paaJUMecKOH KaMepow 18, 
o6pa30BaHHoft cTCHKaMH yrvryojieHHH 7 m TOpqeBbiMH noBepxHOCTHMM U 13 n 14 nq^BSCKHOft onopbi 9. Tanoe 
KOHcrpyKTHBHoe BbnrojmeHMe BajibqoBXH o6ecneunBaeT rjejib - noBbimeHHe KaHecTBa h Ha^ejKHoenf 
ycTaHOBKK ycTpoftcTB H3 npo^HJibHbrx Tpy6, a TaK«e noBbimeHHe pa6orocnoco6HOCTw cauoft BajibopBKH m 
B03M0JKHocri> pacnnipeHHH flnana30Ha pa6oxiero ;niaMerpa. 1 3. n. $-Jibi. 4 roi. 
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Description lOnncaHne H3o6p<rreHH5i]: 



M3o6pereHMe othochtch k o6nacrn 6ypeinw m KanMxa/ibnoro peMoirra ne4>THHfc>LX h ra3osbix CKBaxmi m 
npe^Ha3HaweHO, b yacTHocni, /yw paoBanbuoBLUoaHMH ycrpoftcTB H3 npo<I>HnhHWX Tpy6, ycraHaanHBaeMbix 
b CKBaxHHe npM xoojunnoi 3oh ocnomHeitKM, BoonMKaiomHX n npouecce 6yperoiH cKBajraiH h ripn 
BoccraHoaneHMW repMexmrnocTM oocanHbLX kojiohh. 

M3BecTHa BanbuoBKa jyin pa3Banbi^0BbiBamiH ycTpOHCTB H3 npo<jnuiBHbix Tpy6, coAepaaman Kopnyc. 
npwcnocoojieHHbiH jinn coe^ioteHMH c kqjiohhom oypwibKbix Tpy6, c i\eHTpajibHbiM KananoM h 
yrny6ncHH«MH b ctchk€, b Koropbix ycraHOBJieHbi c noMombio onop TpH BajibuyKnnjix ajicMCHTa. 

HeAOcraTKOM rroro ycTpoHCTBa hbjihctch to. *rro Bantuyiomjie ojieMeaxta npH pa3Danuj,0DbiBaiiiiM Tpy6bi 
nojx jxt&crweKi ynpyroro 3/iCMCHra iioctohhho Haxo^rrcn b o^om nonoxeHHU. IloyroMy npw 
Heo6xo^HMocTH CHH3HTb pa#wajTbHt,ie Harpy3KH Ha npo^puiwrbrft nepeKpbraaTeJib npH ero ycTaHOBKe B 
cRBamime, HanpuMep, npw peMoirre noBpejKAeHHH o6ca^nofi kojiohh bi b BM^e inejieBOH nep<|>opanMM, Raman 
ea/ibuoBKa HenpMMemiMa, nocKooibKy H3-3a He bo3mo jk hoctm CHHrnemw panwanbHOH Harpy3KH Ha o6canHyw 
KOjioHHy npoMcxonirr ee ^aribHeMmee pa3pymeHMe. 

3a^aneM n3o6pe*reHHH HBttHerca noBbmieHwe Kawecrea h Ha^ejKHOCTM ycraHOBKH ycrpoitcxBa K3 
npo<J)HnbHbtx rpy6, ycraHaamtBaeMbix b cKBaxMHe npw m3ojihhhh 3oh ocnoraHeHHH, B03HMKaioinjoc b 
nponeoce 6ypenHH cKBamm, h npw BOocTaHOBJieHHH repMerHWHocTH oocanHbix kojiohh, a Tamce noBbraieKwe 
Ha^eaKHOCTM h pa6orocnoco6HOCTM BanbupBKK h ooecneuenne bosmojkhocth pacrawpeHMH ppianazxma 
pa6o»icro nnaMerpa 6e3 roMeHeHHH ^nakferpa Kopnyca ^aimoro Twnopa3Mepa cawoH BanbnpBKH. 

TexmraecKKM pe3yjibTaT A oc ™ raeq>c ^ tcm, uto b BajibnoBKe prw pa3BajibU0BbtBaHMH ycrpoHCTB ira 
npo^HJibHbix rpy6. coAepmameH Kopnyc, npucnocodriein ibiw jjnn coeHMHeHMH c kojiohhom 6ypmibHbix Tpy6. c 
meHTpanbHbai tcaHanoM m yrjiyojieHMHMM b creHKe, b Koropbix ycraHOBJieHbi c noMombio onop xpH 
sajibuyiomux aneMeHTa, onopa onHoro Bajibnyionjero aneMeHra ycraHoaneHa b yrjiy6neHMH Kopnyca c 

B03MOJKHOCTbK> paHMaJIbHOPO BbU^BHTfCeHHH H3 H€TO. PanwaJIbHO nOJ^BHJKIiaH Onopa BW^BEDKHOrO 

Bajibnyioinjero ojieMeirra mojkct 6biTb BbmonHCHa b BH^e Aeyx jnoMeTpanbHo pa3HOBennKHx qyunranpoB, 
3KCi^CHTpimHbLx oTHOCMTenbHO npyr jjpyra, npiiHCM UHJiHHnp onopbi c 6ojibmnM HHaMerpOM yruiOTneii 
OTHOCMTCJibHO Kopnyca h o6pa3yer co creHKaMH yrviyojieHHH rHnpaBjnwecKyio KaMq>y, coo6n;eHHyK) c ero 
ueHTpanbHbo>i KananoM. 

Ha (Jmr. 1 npe^crraaneH o6ihmm bm^ BajibHOBKn; Ha 4>wr. 2 pa3pe3 A- A iia (Jwr. 1; Ha ^ht. 3 pa3pes B-B Ha 
$hp. 1; Ha (j>nr. 4 o6cannaH kojiohh a c ycxaHOBJieHHbiM npo<t>MjibHbD*t nepcKpbiBaxejieM c noMoujbio 
onucbiBaeMOM BajibupBKH. 

BanmoBKa hjth p a3Bajr bupBbiBaHHH ycrpOMCTB ro npo^mibHbix xpy6 co^cpxnr Kopnyc 1 c pe3b6oH 2 n/in 
npMco€jjfHHeHH5i ee k KonoHHe 6ypwibHbix Tpy6 3 h uenTpanuifaiM KanajioM 4. b mraneH wacmi Koroporo 
ycraHooneH mryuep 5. B cxeHKe Kopnyca 1 BbmojmeHt,! yrjiy6jieHMH 6h7, b KoropbLX c noKiombio onop 8 n 9 
ycTaHOBJieHbi Bajibuyion^ie ancMeHTbi 10, 11, 12. nptrae&f onopbi 8 flByx Barxbuyion^xx sJieMeHTOB 10 h 11 
ycTaHOBJieHbi b yrjiyCjiemiHX 6 Henoj^BUJKHO, a onopa 9 Banbuyioinerx) arceMeHra 12 c BO3MOJKH0CTbio 
paflwajibHono BbniBMJKeHHtt K3 yrviy6jieHMH 7. no^BHJKHaH onopa 9 Bajibijyioinero aneMeHTa 12 BbmojmeHa b 
o^c A^yx 3KcueHTpHMHbix OTHocHTtL/ibHOPo npyi" npyra unnKHnpoB 13 w 14, MMeiomHx pa3Hbie A HaMCT P bl - 
npiraeM muLHHAp 13 c 6ojibninM flHaMerpoM ynnoTHeH OTHocHTcnbHO ctchkh Kopnyca 1 c noMombio 
ynnoTHeroin 15. a uptroainp 14 c mchhiqd^ A MaMeT P° M BbicrynaeT b ueHTpajibHbrif KaHan 4 Kopnyca 1 wepe3 
OTBepcTwe 16, BbinonHeHHoe b creHKe, w wvceer KaHajibi 17, coo6m,aiomMe ueHrpajibHbEH Ran an 4 Kopnyca 1 c 
raRpaBJiHHecKofi KaMepoH 18, o6p a30BaimoM creHKaMu oTsepCTMH 16. yr/iyOJiemiH 7 b Kopnyce 1 h 

TOpueBblMM nOBepXHOCTHMM U WlMHHpOB 13 M 14 nOflBHJKHOH OHOpbl 9. 

Pa6ora BanbupBKH noHCHHercH Ha npwMepe BoccTaHoaneiotn repMexiroiocTM oocanHoft KonoHHbi npw 

06pa3OBaHHH B Hew TpeiAHHbl. 

B 30He 19 HapymeHHH repMerHMHOCTH o6caniioi* KOJioHHbi 20 npenBapprrejibHO ycranaBJiMBaiOT 
nepeKpbiBaTenb 21 M3 inxx}>HJibiibix Tpy6, nyxeM pacimrpeHUH ero AaaneHueM j&mhkoctm. 3areM Ha KonoHHe 
6ypwJibHbix Tpy6 3 BHyrpb nepeKpwBaTejin onycKaioT Banbi;oBKy m BpameHHeM , c nonaneH bhm3 kojiohhu 
6ypnnbHbix Tpy6 3, naMMHaioT paoBanbupBBtBaxB npo<J>mibJib»ie Tpy6ti nepeKpbiBaxeaA 21 c onnoBpeMeHHOM 
npoMbiBKOH wMAKocTbio, 3aKa^cwBacM0^ b Tpy6bi non, j\anncHMCM. Hpw 3T0M, b ueHTpa/ibHOM Kanane 4 
Kopnyca 1, 6jiaronapH HanwMMio iirryuepa 5, AanneHMe jrkhkoctm B03pacraeT w, B03Ae£fCTByn Mepe3 
oTBepcTwe 16 b creHxe Kopnyca 1 m Kananbi 17 b uyinvaippc 14 noABMJKHOM onopbi 9 iia TOpuesbie noBepxHOCTM 
munannx)B 13 w 14, BbiflDwraeT aaJibuyioinHM oneMeirr 12 H3 yr»jiy6jienHH 7 Kopnyca a° ynopa b creiiKy 
nepeKpbiBaTejiH 21. Oahobpcmchho ueBbiABWJ&Hbie Bajibuyioinwe ajieMeirrbi 10 h 11 Tanxe yirapaioTCH b 
CTCHKy nepeKpwBaTejiH. Ha/iee, oanbuyiomHe ajieMeHTbi iioa A e *cTBneM C03AaHH0H paAnajibHon Harpy3KM, 
npoKaTbiBa^ict> no rniy-rpeinieM noocpXHocTM npo<j)MJik>nwx xpy6, pa3BajibupBbiBaiox mx m rmoTHO 
npwKaTbiBaiOT k cxeime o6caAHOH kojioid«>i 20. ripw noAxoAe k 30ne 19 napyrucHUH repMexwMHOCTM o6caAHOH 
Kiviomibi 20 AannenMC npoMbiBounow »makoctm cim?«ajoT a 0 MMHHManbHoro, npw KoxopoM He npoMcxoAWT 



BfemBsuKemin paAHajTbHO-no^BMTKHoro Bajibtonomero ajieMenTa 12 H3 Kopnyca 1, h p a3BanbHpBfcJBaroce 
npo$nnbHbix Tpy6 Bejjyr #o o6pa3osaioui MwmiManbiiorx> A HaMCT P a A^yviH cMemnt»iwai HeBbinBtratHbiMH 
oaribiQTOimiMM aneMenraMH 10 u 11 ii BbmsnraiomjiMCH 3J1€mchtom 12 , Korna oh Haxo/jHTCH b hcxohhom. He 
Bbi^BHHyroM nojioweHMM. ripw 3 tom pe3b6oebie coe^MHeHWH npo<J)nnwibLX xpy6 nepeKpfaiBare/w 21 Tax Hie 
pactnMpHK>TCH ;;o BHyrpeHHero /jwaMerpa rrptxJjH/ihHbix xpy6, o6pa3yeMoro npw hx p a3i ja/i i_*u,ou w Daitmi b 
30He Hapymeiow, *rro cmuKaer pp MMHMMaribHOH BeJiwMJOfbi ^aaneHne Ha creHKy o6ca^HOM kojiohhu 20 b 
30He 19 HapymeHHH ee repMeTHMHOcnt. 

riocne npoxoameHiiH 3ohbi 19 HapyinemiH repMennmocm. rjxc onacHocTb paapymenna o6ca#H0H ROJiouHbi 
OTcyrcTByeT, BHOBb noflHHMajor flaaneHMe npoMtiBOHHofi wi^octh h paaBajibuoBbf sarnie nepeKpbJBaTenn 
se^yx no TexHQJi ophm , ormcaHHOH Bbnue. 

no OKOHMarara paoBajibuoBbiBamiH KOJioHHy CypmibHbix Tpy6 3 c BarctijoHKOM nojjHHMaioT H3 cKBa»HHbi. 
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Claims |<t>opMyjia n3o6perenH5i|: 



1. BanbupBKa pjvi pa3BanjjjpBi>iBaHMH ycrpoiicTB H3 npo<|)MJLbaL>Lx xpy6, co^epman^aR Kopnyc. 
npi«cnoco6neHHbiA n/L« coc^hhchmh c KonoKHOH 6ypwibHbix Tpy6 F c ueHTpa/ibbHUM KaHanoM h 
yrjiyCjieHHJTMM b creHKe, b Koropbtx ycTaHOBJieHW c noMotqbio onop Tpn nanbnyionpix aneMeirra. 
ot/uw aio mancH tcm, hto onopa o^Horo Banbuyioniero aneMeirra ycraHoaneHa b yrjiy6nemm sopnyca c 
B03MOXHOCTbK> pa/jnajibuoro Bbi^BroKeHUH ii3 Hero. 

2. BajibopBKa no n. 1, otjihm aiomaHCH xeM, mto pan,waribHo no^BMJKHafl onopa BbunsiJKHoro Bajibiryioinero 
aneMeHTa BbaiojmeHa b bhrc A^yx nwaMerpanbHO pa3HOBennKnx i^irannnpoB. 3KCneHrpiraa>ix OTHocsrTejibHo 
ppyr npyra, npinieM npunmpp onopti c 6ojTbimtM ^waxierpoM yruioTHeH OTHoorrejibHo Kopnyca m o6pa3yex co 
creHKaMM yrvrydneHHH b Kopnyce rw^paammecKyio KaMepy, coo6meHHyio c ero ueirrpajibHbiM KanajioM. 



Drawing(s) [McpreacH|: 
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(54) EXPANDER FOR EXPANDING SHAPED-PIPE DEVICES 
(57) Abstract: 

Use: The expander is intended for expanding shaped-pipe devices (blocking devices, 
liner hangers, filters, etc.) which are mounted in wells. Substance of invention: The 
expander has housing 1 which is provided with central channel 4, installed in the bottom 
portion of which is a union 5. Recesses 6 and 7 provided in the walls of the housing 
accommodate three expansion tools mounted on supports 8 and 9. The supports 8 
mounting two of the expansion tools are rigidly fixed in the housing recesses 6, and the 
support 9 mounting the expansion tool 12 can be radially moved out of the recess 7. The 
movable support consists of two cylinders 13 and 14 eccentrically positioned in relation 
to each other. The larger-diameter cylinder 13 is sealed relative to the wall of the 
housing 1, and the smaller-diameter cylinder 14 extends into the central channel 4 and 
has channels communicating the central channel 4 with hydraulic chamber 18 which is 
formed by the walls of the recess 7 and the end faces of the cylinders 13 and 14 actuating 
the movable support 9. Such a design of the expander ensures the achievement of the 
desired goals — the improvement in the quality and the reliability of mounting shaped- 
pipe devices, as well as the enhancement of the expander performance and the possibility 
to broaden the operating diameter range. 2 cl., 4 dwgs 



Description: 

The present invention relates to the drilling and the overhauling of oil and gas wells; in 
particular, it is intended for expanding shaped-pipe devices mounted in wells to insulate 
troublesome zones which occur while drilling the wells and to restore the tightness of 
casing strings. 

An expander for expanding shaped-pipe devices is known, which incorporates a housing 
adapted for connection to a drill string and provided with a central channel and the walls 
of which have recesses that accommodate three expansion tools mounted on supports. 

The drawback to this device is that while expanding a pipe the expansion tools are held in 
the same position by elastic forces. Therefore, this device cannot be used when it is 
necessary to reduce radial loads acting on a shaped-pipe blocking device while it is 
mounted in the well, for instance, to repair damage such as a slit perforation in the casing 
string since the casing string continues to break down because of the impossibility of 
reducing the radial load thereon. 

The object of the present invention is to improve the quality and the reliability of 
mounting a shaped-pipe device in a well to insulate the troublesome zones occurring 
while drilling a well, as well as to enhance the expander reliability and performance and 
make it possible to broaden the operating diameter range without changing the diameter 
of the housing of the expander of a given size. 

This is achieved as follows: In the proposed shaped pipe expander, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools mounted on 
supports, the support mounting one of the expansion tools can be radially moved out of 
the corresponding recess. The radially movable support mounting the move-out 
expansion tool may consist of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other. The larger-diameter cylinder is sealed 
relative to the housing, and a hydraulic chamber communicating with the central channel 
of the housing is formed by this cylinder and the walls of the above recess. 

Fig. 1 is a general view of the expander, Fig. 2 is the section A-A in Fig. 1, Fig. 3 is the 
section B-B in Fig. 1 , Fig. 4 shows a casing string with a shaped-pipe blocking device 
mounted with the use of the proposed expander. 

The expander for expanding shaped-pipe devices has a housing 1 which is provided with 
thread 2 for connecting it to drill string 3 and has a central channel 4, installed in the 
bottom portion of which is a union 5. Recesses 6 and 7 provided in the walls of the 
housing 1 accommodate expansion tools 10, 1 1 and 12 mounted on supports 8 and 9. The 
supports 8 mounting the two expansion tools 10 and 1 1 are rigidly fixed in the recesses 6, 
and the support 9 mounting the expansion tool 12 can be radially moved out of the 
recess 7. The movable support 9 mounting the expansion tool 12 consists of two 
cylinders 13 and 14 having different diameters. The larger-diameter cylinder 13 is sealed 



relative to the wall of the housing 1 using seal 15, and the smaller-diameter cylinder 14 
extends into the central channel 4 of the housing through opening 16 provided in the wall 
and has channels 17 communicating the central channel 4 of the housing 1 with hydraulic 
chamber 18 which is formed by the walls of the opening 16, the walls of the recess 7 in 
the housing 1 and the end faces of the cylinders 13 and 14 actuating the movable support 
9. 

The operation of the proposed device will be illustrated below by the example of the 
restoration of tightness of a cracked casing string. 

First, the shaped-pipe blocking device 21 is mounted in the nontight zone 19 of the casing 
string 20 by expanding this device by means of hydraulic pressure. Following this, the 
proposed expander is connected to the drill string 3 and lowered into the blocking device 
by lowering the drill string 3. When the expander is positioned inside the blocking 
device 21 the expansion of the shaped pipes, from which this device is assembled, is 
commenced and at the same time washing fluid is pumped into the pipes. Due to the 
provision of the union 5 the fluid pressure in the central channel 4 of the housing 1 rises 
and acts on the end faces of the cylinders 13 and 14 through the opening 16 in the wall of 
the housing 1 and via the channels 17 in the cylinder 14 for the movable support 9 with 
the result that the expansion tool 12 is moved out of the recess 7 in the housing until this 
tool abuts against the wall of the blocking device 21. At the same time, the fixed 
expansion tools 10 and 1 1 abut against the blocking device wall, too. Then, the expansion 
tools roll down the inner surfaces of the shaped pipes to expand them until they are 
tightly pressed against the wall of the casing string 20. When the expander reaches the 
nontight zone 19 of the casing string 20 the washing fluid pressure is reduced to a 
minimum value, at which the radially movable expansion tool 12 will not move out of the 
housing 1, and the expansion of the shaped pipes is continued until the minimum 
diameter is formed by the two adjacent fixed expansion tools 10 and 1 1 and the movable 
expansion tool 12 is located in its initial, i.e., moved-out, position. In doing this, the 
threaded joints of the shaped pipes of the blocking device 21 are also expanded to the 
shaped pipe inner diameter obtained by expanding the shaped pipes in the nontight zone, 
the result being that the pressure on the wall of the casing string 20 in its nontight zone 19 
is minimized. 

When the expander leaves the previously nontight zone 19 of the casing string so that 
there is no danger of the casing string collapse within this zone any longer, the washing 
fluid pressure is increased again and the expansion of the blocking device is continued as 
described above. 

When the expansion process is over the drill string 3 is lifted out of the wall together with 
the expander. 



Claims: 

1 . An expander for expanding shaped-pipe blocking devices, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools and wherein the 
support mounting one of the expansion tools is installed in the corresponding recess in 
the housing so that it can be radially moved out of this recess. 

2. The device according to item 1, wherein the radially movable support mounting the 
move-out expansion tool consists of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other, the larger-diameter cylinder being 
sealed relative to the wall of the housing 1 and a hydraulic chamber communicating with 
the central channel of the housing being formed by this cylinder and the walls of the 
recess in the housing. 
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Sworn to before me this 
23rd day of January 2002. 

Signature, Notary Public 



OFFICIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 
.In and for the SUte of Texas 
My commission expires 03-22-2009 




Stamp, Notary Public 
Harris County 
Houston, TX 
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